Blocking neutrophil influx reduces DNA damage in hyperoxia-exposed newborn rat lung.
Hyperoxia-induced neutrophil infux in neonatal rats may contribute to impaired lung development through oxidative DNA damage. To determine whether blocking neutrophil influx prevents DNA damage, we treated newborn rats with 95% O2 beginning at birth, and at 3 and 4 d with nonimmune immunoglobulin G (IgG) (control) or anti-cytokine-induced neutrophil chemoattractant (CINC). At 8 d, lungs were inflation-fixed. Random sections were labeled using terminal transferase nick end-labeling (TUNEL), and DNA oxidation was measured using anti-8-OH-2'-deoxyguanosine (OHdG). To determine whether hyperoxia-induced TUNEL represented apoptosis, we labeled sections with anti-Bax (proapoptotic) and anti-Bcl-2 (antiapoptotic). We labled additional sections with anti-M30, directed against an epitope formed by caspase 6 digestion of cytokeratin 18 during apoptosis. Hyperoxia induced marked increases in TUNEL and OHdG signal in lung parenchymal cells, which was substantially prevented by treatment with anti-CINC. The large effects of hyperoxia on TUNEL were not accompanied by substantial effects on Bax, Bcl-2, or M30. We conclude that neutrophil influx during hyperoxia damages DNA by nicking and oxidation, and that blocking neutrophil influx can prevent this. Effects of 95% O2 on TUNEL are not primarily due to apoptosis in this model. Neutrophil-mediated oxidative DNA damage may contribute to abnormal lung development in newborns subjected to significant oxidative stress.